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(54) [Title of the Invention] Semiconductor Polishing Method 



(57) [Summary] 

[Means of Achievement] A jig to which the surface of a small semiconductor substrate is anchored 
inclined down is placed on a rotary polishing plate having both a mesh and transparent parts in the surface 
thereof and attached to rotary motor shaft 3 so that it engages with jig stationary rod 4 and touches the side 
of the semiconductor substrate; the surface of the semiconductor substrate is monitored by camera 13 from 
underneath the rotary polishing plate using the transparent part that is made when the transparent parts in the 
rotary polishing plate turn; coordinates on the semiconductor substrate are detected by video processing the 
image of the semiconductor substrate surface; and when the side of the semiconductor substrate reaches the 
preset polishing stop point coordinates, the motor automatically shuts down. 

[Merits] It is possible to automatically reach the polishing stop point and to prevent exceeding the 
polishing stop point without calculating polishing time using optical microscopes or instrumentation. In 
addition, the present invention curtails polishing time and reduces the number of steps involved in polishing. 

[Claims] 

[Claim 1] A semiconductor polishing method whereby a specific amount of polishing is 
performed by pressing the side of a small semiconductor substrate to a rotary polishing plate attached to the 
shaft of a motor, characterized in that the surface shape of this semiconductor substrate is monitored and 
once this preset specific amount of polishing has been reached, this motor is automatically shut down. 



[Claim 2] The semiconductor polishing method according to claim 1 , characterized in that the 
surface of this semiconductor substrate is inclined facing this rotary polishing plate so that the side of this 
semiconductor substrate is pressed to this rotary polishing plate; there are transparent areas in at least part of 
this rotary polishing plate; and the surface shape of this semiconductor substrate is monitored from 
underneath this rotary polishing plate. 

[Detailed Description of the Invention] 

[0001] • i. ,• u 

[Industrial Field of Use] The present invention relates to a semiconductor polishing device that polishes the 

side of a small semiconductor substrate after semiconductor wafer dicing. 
[0002] 

[Prior Art] An oblique view of a conventional semiconductor polishing device is shown in Figure 5, and a 
cross section along line B-B' in Figure 5 is shown in Figure 6. Semiconductor polishing device 1 in Figure 
5 has columnar water receptacle 10, water inlet 2, and jig stationary rod 4 on the main body. As shown in 
Figure 6 drive controller 1 1 and rotary motor 12 are held on the inside of the device, with shaft 3 of rotary 
motor 12 protruding at the center of cylindrical water receptacle 10. The front surface consists of display 5, 
drive control button 6, revolution speed control button 8, and water control button 9. Columnar water 
receptacle 10 is such that water is released to the outside on an incline. Jig stationary rod 4 is long, 
extending from part of the main body, and serrations are formed on the side. Display 5 is a liquid crystal 
display that displays the number of revolutions. The number of revolutions is changed with rpm control 
button 8 and the number of revolutions is sent to drive controller 11. Rotary motor 12 is controlled and 
shaft 3 is rotated by drive control button 6. Water control button 9 opens and closes water inlet 2 and water 
is introduced near jig stationary rod 4 during polishing. 

[0003] Figure 7 is an oblique view of a jig to which a semiconductor substrate is anchored. The jig is mad 
of a metal material heavy enough to be heated. This semiconductor substrate is rectangular with wedge- 
shaped grooves in the center on one side. Polishing plate 15 in Figure 8 is disk-shaped and is a mesh over 
the entire surface. This mesh ranges from a coarse mesh to a fine mesh. Moreover, the polishing plate is 
glass-like and is made of quartz, and the like. Semiconductor polishing plate 5 is anchored, with the surface 
with the mesh facing up, to shaft 3 of rotary motor 12 that protrudes at the center of columnar water 

receptacle 10. +w+ 
[0004] Once the surface of the semiconductor substrate has been anchored to the end face of jig 14 so that it 
projects down slightly from the base of jig 14, it is placed on top of anchored rotary polishing plate 15 as the 
wedge-shaped grooves on the side of jig 14 and the serrations in jig stationary rod 4 engage. Rotary 
polishing plate 1 5 is turned by rotary motor 12 and is polished when the side of the semiconductor substrate 
and the rotary polishing plate are brought into contact under the weight of jig 14. 

[° 005 ] .u 
[Problems which the invention is intended to solve] Nevertheless, it is necessary to pre-measure the amount 

of polishing per unit in accordance with the number of revolutions of the polishing plate and the mesh type 

with the above-mentioned type of semiconductor polishing device. That is, polishing is initially performed 

at any number of revolutions and time, and the distance polished is measured by monitoring the surface of 

the semiconductor substrate with an optical microscope or another type of device. It is necessary to 



calculate the time up to the polishing stop point from this distance and the number of revolut.ons. 
Moreover if there are errors in the calculation, the polishing stop point will be exceeded. In order to 
prevent this exceeding of the polishing stop point, polishing time is marked with small notches and 
polishing is performed while monitoring the polishing point on the semiconductor substrate with an optical 
microscope and the like. This takes considerable time. 

[0006] Therefore, the object of the present invention is to prevent overshooting of the polishing end point; 

make optical microscopes and instrumentation unnecessary; and curtail the polishing time. 

[0007] 

[Means for solving problems] In order to accomplish the above-mentioned objectives, the present invention 
is a semiconductor polishing method whereby a jig to which semiconductor substrate is anchored inclined 
(with the surface of the semiconductor substrate facing the rotary polishing plate) is placed on a rotary 
polishing plate with both a mesh and transparent parts, and the surface of the semiconductor substrate is 
monitored from underneath the rotary polishing plate using the transparent part that is made when the 
transparent parts in the rotary polishing plate turn. 

[operation of the invention] By means of a semiconductor polishing device constructed as described above, 
coordinates on the semiconductor substrate are detected by video processing images of the semiconductor 
substrate surface, and when the side of the semiconductor substrate reaches the preset polishing stop point 
coordinates, the motor is automatically shut down. 

[0009] • • 

[Working Example] An oblique view of the semiconductor polishing device of the present invention is 
shown in Figure 1, and the cross section along line A-A' in Figure 1 is shown in Figure 2. Semiconductor 
polishing device 1 in Figure 1 has columnar water receptacle 1 0, water inlet 2, and jig stationary rod 4 on 
the main body. As shown in Figure 2, drive controller 1 1, rotary motor 12, and camera 13 are held on the 
inside of the device, with shaft 3 of rotary motor 12 protruding at the center of cylindrical water receptacle 
10 The front surface consists of display 5, drive control button 6, revolution speed control button 8, and 
water control button 9, as shown in Figure 1. Columnar water receptacle 10 is such that water is released to 
the outside at an incline. Jig stationary rod 4 is long, extending from part of the main body, and serrations 
are formed on the side. Display 5 simultaneously displays the image photographed by the camera and 
displays the number of revolutions, the polishing position control lines, and the like. The polishing position 
control lines are changed by polishing position control button 7, and the number of revolutions is changed 
by revolution speed control button 8. The image of the surface of the semiconductor substrate monitored by 
camera 13 is sent to drive controller 1 1 and processed to detect the coordinates on the semiconductor 
sub strate 

[0010] Moreover, the number of revolutions and the coordinates of the polishing position control lines are 
sent to drive controller 1 1 . Rotary motor 12 is driven and controlled and shaft 3 is turned by drive control 
button 6 Water inlet 2 is opened and closed by water control button 9 so that water is introduced near jig 
stationary rod 4 Jig 14 to which the semiconductor substrate is anchored in Figure 3 is a metal material 
heavy enough to be heated. It is rectangular, with the comers on the side to which the semiconductor 
substrate is anchored cut at an angle of 40 to 80= to the top surface. Wedge-shaped grooves are formed in 
the center of the opposite sides. 



[001 1] Rotary polishing plate 15 in Figure 4 is a disk having three glass parts that radiate from the center to 
the outside. The remainder has a mesh. The mesh ranges from a coarse mesh to a fine mesh, and the glass 
part is transparent made of a quartz-like material. Rotary polishing plate 1 5 is anchored to shaft 3 of rotary 
motor 12 protruding into the center of columnar water receptacle 10 with the side with the mesh on top. 
[0012] Once the semiconductor substrate has been anchored to the end face of jig 14 projecting somewhat 
below the base at the inclined side of jig 14, it is placed on anchored rotary polishing plate 15 by engaging 
the wedge-shaped grooves in the opposing side and serrations in jig stationary rod 14 engaged. Rotary 
polishing plate 15 is turned by rotary motor 12. Camera 13 monitors the surface of the inclined 
semiconductor substrate from underneath the rotary polishing plate using the transparent area that is formed 
when glass parts 16 in rotary polishing plate 15 turn. The motor is automatically shut down once it is 
detected that the side of the semiconductor substrate has reached the pre-set coordinates on the polishing 
position control lines. 
[0013] 

[Effect of the invention] As previously described, a jig to which the surface of a semiconductor substrate is 
anchored inclined (with the surface of the semiconductor substrate facing the rotary polishing plate surface) 
is placed on a rotary polishing plate with both mesh and transparent parts in the surface thereof and the 
surface of the semiconductor substrate is monitored from underneath the rotary polishing plate using the 
transparent part that is made when the transparent parts in the rotary polishing plate turn. When the side of 
the semiconductor substrate reaches the preset polishing stop point, the motor is automatically shut down. 
Therefore, it is possible to automatically reach the polishing stop point and to prevent exceeding the 
polishing stop point without calculating polishing time using optical microscopes or instrumentation. In 
addition, the present invention curtails polishing time and reduces the number of steps involved in polishing. 

[Brief Description of the Drawings] 

[Figure 1] is an oblique view of the semiconductor polishing device of the present invention. 
[Figure 2] is the cross section along line A-A' of the semiconductor polishing device in Figure 1. 
[Figure 3] is an oblique view of the jig of the present invention to which the semiconductor substrate is 
anchored. 

[Figure 4] is an oblique view of the jig showing the rotary polishing plate of the present invention. 
[Figure 5] is an oblique view showing a conventional semiconductor polishing device. 
[Figure 6] is the cross section long line B-B' of the semiconductor polishing device in Figure 5. 
[Figure 7] is an oblique view of a conventional jig to which a semiconductor substrate is anchored. 
[Figure 8] is an oblique view showing a conventional rotary polishing plate. 
[Key] 

1 . Semiconductor polishing device 

2. Water inlet 

3. Rotary motor shaft 

4. Jig stationary rod 

5. Display 

6. Drive control button 

7. Polishing position control button 



8. RPM control button 

9. Water control button 

10. Columnar water receptacle 

11. Drive controller 

12. Rotary motor 

13. Camera 

14. Jig 

1 6. Rotary polishing plate (transparent part) 
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Abstract of JP6037076 
PURPOSE:To prevent passage of a polishing 
ending ground point, to shorten a polishing 
time and to eliminate an optical microscope 
and a measuring instrument by monitoring a 
surface of a semiconductor substrate from 
below a rotary polishing plate by utilizing a 
transparent part to be formed by rotating a 
transparent part of the plate. 
CONSTITUTlON:A semiconductor substrate is 
fixed to an end face of a jig 14 slightly 
protruding from a bottom at the side of an 
oblique side face of the jig 14 on a fixed rotary 
polishing plate 15. Then, a wedge-shaped 
groove formed on an opposed side face and a 
threaded part of a saw of a jig fixing rod 4 are 
placed while engaging the groove with the 
threaded part. The plate 15 is rotated by a 
rotary motor 12. A camera 13 monitors a 
surface of the substrate inclined obliquely from 
below the plate by utilizing a transparent part 
formed by rotating a glass part 16 of the plate 
15. An arrival of the side face of the substrate 
at coordinates of a preset polishing position 
control line is recognized, and the motor is 
automatically stopped. 
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